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Air Conditioning—What Is It? 


Ever Since the Black Hole of Calcutta Shocked the World Into Vivid 
Realization of What Good Air Means to Living Creatures, Man Has 
Striven for Mechanical Processes to Control Climate Indoors Through 
Regulation of Temperature, Humidity, Air-Motion and Air Purity. 


By ANDRE MERLE* 


—_——>>—_ 


IR Conditioning can be defined as a me- 
** chanical process, which enables man to 
Gntrol climate indoors. This is accomplished 
brough the automatic regulation of four 
tors, Temperature, Humidity, Air Motion 
fd Air Purity. American engineers are the 
meers and leaders of this modern art or 
ie The basis of the art is air, which 
Smecessary to sustain life. We, cannot live 
ery long without it. Air, therefore, is a 
fery essential and vital substance. It forms 
of our earth and atmosphere. 
nically, we can describe air as a gas- 
mixture. Approximately twenty-one 
) parts Oxygen, a most active element. 
tnty-eight (78) parts Nitrogen, which 
Pears to dilute the oxygen. The balance 
mixture consists of water vapor and 
gasses, chief of which are—Carbon 
» Argon, Neon, Helium and traces of 
ioning Engi and Designer, has 
been associated with the Carrier Engineering 
tion, where he received his early training. 
int, he is engaged on the staff of Clyde R. 
2 Cc Iting Engi . as an Air 
ning Engineer and Designer, on the huge 
feller Center Development. Mr. Merle is a 
contributor to leading Heati ilati 
ition and Air ditioni 
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Ozone. Dust, some forms of bacteria and 
odors are also ever present. This briefly 
classifies the entire gaseous mixture which 
we term air. 

Most of you, no doubt, remember reading 
in history, of the terrible catastrophe which 
occurred in a dungeon at Fort Williams, 
Calcutta, India. We refer to this dungeon 
as the “Black Hole of Calcutta.” It was 
here, during the summer of 1758, that the 
most infamous disaster, caused by lack of 
proper ventilation occurred. According to 
history, 146 men were imprisoned in a space 
which measured about 18 x 25 feet. The men 
were locked in the dungeon in the early eve- 
ning. Less than ten hours later 128 of them 
had perished from suffocation. Here, then, 
was our first example of the importance of 
proper ventilation. A copious supply of 
fresh air would have averted this calamity. 

Better to appreciate the value of fresh 
air, let us review the following facts. In the 
course of twenty-four hours, we breathe on 
an average from 80 to 84 pounds of air. 
This is equivalent to sixteen cubic feet per 
hour, a quarter of a cubic foot per minute. 
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We inhale about sixteen times a minute, and 
draw into our lungs an average of thirty 
cubic inches of air at each breath. The air 
which enters our lungs gives up a part of its 
oxygen, which passes through our delicate 
cell walls and enters the blood. Exhaled air 
contains about seventeen parts oxygen (a 
loss of 4 parts) and CO, gas (carbon di- 
oxide), which we generated during the proc- 
ess of food oxidization and tissue building. 


Fundamentals of Climate 


The most important factor of air condi- 
tioning, therefore, is “air”, our atmosphere. 
Next in importance is the condition of our 
atmosphere or air. We cannot control or 
regulate conditions out of doors, but we can 
and Bear in 
mind that the average individual spends by 
far the greatest portion of his time indoors. 
Usually we work, eight hours per day, in- 
Two more hours are spent travelling 
Allow, say, 
The re- 


do control climate indoors. 


doors. 
in a train or subway, indoors. 
eight hours for sleeping, indoors. 
maining six hours are for pleasure and as a 
Thus, 
three quarters of our life is spent indoors. 
Is there any wonder that the subject of air 
conditioning which permits the control of 
indoor climate is receiving such nationwide 
attention? 

What then, are the proper air conditions 
to maintain indoors for health and comfort? 
This question can best be answered by a 
study of what constitutes “Ideal Climate.” 
Imagine, if you will, living conditions as they 


general rule, we spend them indoors. 


exist in the frigid zones. Here, we find a 


rigorous cold climate. Soil that is non-pro- 
ductive and a sparsely populated country. 
Its people are very rugged, but, due to the 
severeness of the climate, they are not pro- 
gressive. 
other hand, is just the opposite—warm and 
humid. The soil is rich in vegetation, life 
and its necessities are comparatively easy 
to obtain. But, due to the excessive heat, 
one’s energy, vitality and efficiency are 
quickly reduced. Conditions in the temper- 
ate zones are invigorating, neither excessive- 
ly cold nor warm, dry or humid. We enjoy 
the healthful, variation or rotation of cli- 


Climate in the torrid zone, on the 
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mate during the various seasons. The nerye 
racking monotony of constant cold or 
warmth, rain, snow and aridness are not 
present. Such a climate is both comfortable 
and healthful, and as a result the world’s 


most progressive people inhabit our temper- 


ate zones. The people are active, alive, 
industrious and healthy. They are progres- 
sive, efficient producers and their industries 
are both large and varied. 

Here, then, is a model climate; why not 
produce it indoors? Naturally, every day 
out of doors may not be perfect; it may be 
too wet, or too dry perhaps for certain 
Then again it may be too 
Our climate varies. It pos- 
sesses its rainy season, as well as its dry, 
cold or warm, and its stormy, windy seasons 
as well. If we could but produce at will the 
ideal, invigorating, healthy, delightful i- 
mate which exists during certain periods of 
the spring or fall without its inclement pe- 
roids we would then have the formula of 
ideal climate, so necessary for our health 
and comfort. It would have to possess four 
essential factors: ‘ 


manufactures. 
warm or cold. 


1—Exact Temperature. Not too warm or 


cold. 

2—Regulated Humidity. 
dry. 

8—Correct Air Motion and Distribution. 
Not too drafty or windy. 

4—Clean, Pure, Fresh, Healthy Air, free 
from dust and bacteria. 


Not too wet or 


Consider well these four factors of ideal 
climate, as they represent the basic funda- 
mentals of Complete Air Conditioning— 
temperature, humidity, air motion, purity. 


Technical Terms Applied to Air 
Conditioning 


Better to understand the subject of air 
conditioning, let us review some of its more 
important technical terms. We should be 
fully conversant with them: 

Heart is a form of energy. Every sub- 
stance on earth contains some degree of 
heat. It flows from one position to another, 
and upon its flow is dependent the degree of 
pressure or temperature differential. 


Dry Bouts Temperature is the tempera- 
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ture of the air as measured by an ordinary 
thermometer. 

Wer Bute Temperature is a measure of 
its degree of moisture. It is the tempera- 
We speak of it as the 
second temperature of air, a most important 


ture of evaporation. 


one incidentally, in air conditioning. 

Dew Pornt Temperature is the tempera- 
ture at which air becomes saturated with 
moisture. When air reaches this point of 
temperature it contains all the moisture it 
can hold. 

Hvumiw:ty refers to the water vapor which 
js in the air. When air has all the water 
vapor (humidity) or moisture it can hold, 
we speak of it as being fully saturated. 
Bear in mind, that the absolute weight or 
amount of moisture varies with the tempera- 
ture of the air. At say 80 degrees one pound 
of fully saturated air contains 155 grains of 
While at 60 degrees it contains 
Remember that the hu- 


moisture. 
but 77 grains. 
midity present in air is uSually in vapor or 
gaseous form. It is only changed into wa- 
ter when the temperature of the mixture is 
brought below its dew point. 

Retative Humipiry expresses the percent- 
age of saturation at a given temperature. 
Air at 50% relative humidity contains but 
me-half of the water vapor (moisture or hu- 


midity) it is capable of supporting at a given 
temperature. 


Sensrste Heat is the heat of the air at 
dry bulb temperature. Technically the sen- 
sible or specific heat of dry air at constant 
pressure is .241 B.t.u.’s. It may be well to 
state at this point that the air capacity of 
dehumidifiers is based on the sensible heat 
load. This is logical when we consider that 
the air entering the room does not in itself 
dehnmidify the conditioned air but averages 
the room temperature and its humidity by 
mixing. 

Larent Heat is the heat required to 
transform liquids to a vapor and/or vapor 
to liquids. 

Latent Heat or Vaporization is the heat 
required to change a liquid to a vapor. It 
requires 970.4 B.t.u.’s to change water to 
steam at 212 degrees. We utilize this heat 
in winter humidification. 
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Latent Heat or ConDENSATION represents 
the heat extracted when we change a vapor 
to a liquid. It requires the extraction of 
about 1060 B.t.u.’s to condense the moisture 
from the air we exhale. In air conditioning 
we term this process dehumidification. 

Torat Heart is the sum of both the sen- 
sible and latent heats. The wet bulb tem- 
perature of the air indicates its total heat, 
and it is an exact measure of the heat of 
both the air and moisture (water vapor). 
The latter has three components: heat of 
the liquid, heat of vaporization, and super- 
heat. 

Errective Temperature is an _ experi- 
mentally determined temperature. A _ true 
measure of our comfort as produced by the 
correct combination of dry and wet bulb 
temperatures, relative humidity and air mo- 
tion. 

EntTerInNG Temperature—differential or 
spread, indicates the difference in tempera- 
ture between the room air and the entering 
conditioned air. This difference is usually 
in direct proportion to the height of the 
rom. <A word of caution—don’t attempt 
temperature spreads greater than say 16 
degrees, to produce comfortably; 80 degree 
room temperature. 

Ara DisrrisutTion means the method of in- 
troducing conditioned air into an enclosure. 
The air is usually introduced through grilles 
located in the side wall close to the ceiling 
or pan diffusers which extend through the 
ceiling. Return or exhaust air can be re- 
moved through grilles placed in the side 
wall usually near the floor. 

DirFeRENTIAL Contro. designates a sys- 
tem of automatic temperature control. It 
permits the inside temperature to be bal- 
anced and varied with the outside tempera- 
ture. Normally, a maximum range of 15 de- 
grees is maintained. When the outside tem- 
perature is 95 degrees, the inside could be 
set at 80 degrees. And as the outside tem- 
perature drops, the inside temperature 
would also be reduced proportionately to 
say 72 degrees minimum. 


How Is Air Conditioning Accomplished? 
The production, regulation and control of 


indoor climate was made possible through 
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the application of special mecharical equip- 
Let us start with the first of the four 
fundamentals which this equipment should 


ment. 
produce and maintain: Temperature. Some 
form of interchanger is required to produce 
this. A warm surface for heating and a 
chilled surface for cooling and dehumidi- 
fying. Our supply of air could thus be 
heated, cooled or dehumidified. Next, we 
would require some form of Humidifier for 
Air Filters of 


some form would also be necessary to clean 


the winter humidification. 
and purify the air. A fan would be re- 
quired to draw (or blow through) the raw 
fresh air through our air conditioner, and 
distribute this air as well. 


In the process of dehumidification in which 
we are most interested, we reduce a given 
quantity of air to a fixed dew point. By 
this expedient, we control and regulate its 
absolute humidity, by condensing the excess 
water vapor or moisture. As the tempera- 
ture of the air is now relatively low, it must 
be reheated. Mixing with warm room air 
will accomplish this. 
we dehumidify 100 cubic feet of air to a 


For example, assume 
dew point of 50 degrees. Then mix say 100 
cubic feet of 80 degree room air with this 
The result is a total of 200 
cubic feet of air, approximately 65 degrees 


50 degree air. 
in temperature. This gives us a spread of 
15 degrees (80 degrees—65 degrees) which 
would normally be satisfactory for condi- 
tioning. Mixing dehumidified air with re- 
used or heated air is the basic method em- 
We speak 
of that portion of air used to temper or re- 
heat the dehumidified air as By-passed air. 
Incidentally, it forms the basic claims of the 
so-called by-pass patents, one of the prin- 
cipal methods employed for tempering con- 
ditioned air. 


ployed in most air conditioners. 


Proper mixing of air as out- 


lined above is the basic process employed in 


modern air conditioning. 
In general, there are four distinct methods 
of producing effective cooling. 
A—Lower the dew point, which reduces 
the moisture content. 
B—Lower the dry bulb, which extracts 
the sensible heat. 
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C—Increase the air motion. This is rea. 
sonably effective. 

D—Increase the wet bulb or moisture cop- 
tent. (This can only be effective when 
we have very dry, high temperature 
air.) 

In general, we employ systems of condi- 
tioning which lower the dew point and auto- 
matically reduce the dry bulb temperature, 
And, as explained previously, we then mix 
a portion of this dehumidified air (dew point 
air) with the warm reused air. Complete, 
practical, economical air conditioning re- 
sults. The other arrangements do not con- 
trol or produce simultaneously all four fac- 
tors of temperature, humidity, air motion 
and air purity. They are but makeshift sys- 
tems. Equipment which does not provide 
the above four features, should not be con- 
sidered as complete Air Conditioners. 

Air conditioned equipment can be classi- 
fied or divided into two general systems: 
Central Station Systems or Unit Systems. 
In central station systems, the air condition- 
ing and refrigerating apparatus is usually 
located at a central position and the condi- 
tioned air conveyed through galvanized iron 
ducts to the desired spaces. Unit systems, 
on the other hand, are located within or ad- 
jacent to the conditioned space. Some of 
the units, known as Self Contained Units, 
have the air circulating equipment and re- 
compressors built within the 
Other styles of units locate 


frigerating 
same housing. 
the refrigerating compressor separately, and 
pipe the refrigerant to the units in much the 
same manner as that employed in central 
station assemblies. Each of these systems 
mnay employ any one of three standard types 
of dehumidifiers. 

A—Spray type (air washer or dehumidi- 

fier). 

B—Surface type (cooling coils). 

C—Combination type. (An assembly of 

both spray and surface type.) 

The spray type dehumidifier employs 4 
number of nozzles which distribute the wa- 
ter in a very fine spray or mist. Air to be 
conditioned is drawn through this spray and 
chilled to the proper dew point temperature. 
In other words, the result is somewhat simi- 
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jar to that produced during a heavy rain 
storm. If the rain is cold, the air is cooled, 
and if the rain is warm, the air in turn is 
warm. Dehumidified when chilled, and hu- 
midified when warmed. 

As we pointed out before, when we pass 
air through a spray of chilled water, we de- 
humidify or condense the excess water va- 
por which it possessed. This process is em- 
ployed in the spray type dehumidifiers. 
Chilled water, brine or direct expansion of 
arefrigerant are utilized in surface type de- 
humidifiers. The cooling medium is passed 
through the coils, in much the same manner 
asa heating medium. The chilled water or 
brine is quite similar in operation to a hot 
water heating system. Direct expansion can 
be pictured as similar to steam vapor. Re- 
frigerating vapor produces the cooling ef- 


fect in much the same manner as steam pro- 
duces heating. Combination spray and sur- 
face dehumidifiers, utilize both spray and 
surface cooling. Any one of these systems 
are practical and efficient. 


Refrigeration Systems 

In order to thoroughly dehumidify air, we 
usually employ some form of refrigeration. 
It may be well to point out that the use of 
very low temperatures are not required for 
the dehumidification and 
Relatively high temperature refrigerating 
capable of producing water temperatures 
between 40 to 60 degrees is sufficient. Re- 


cooling of air. 


frigerating machines designed for below 
zero temperatures or ice making are out. 
There is no need or demand for such expen- 
sive equipment. 


Fractional Horsepower Motors 
For Refrigerators 


Advancement of Small Motor Design. 


Operation of 


Split Phase and Repulsion Start-Induction Motors. 
Speed Torque Characteristics Illustrated by Diagrams. 


By R. EHRENFELD* 


——. 


ROM year to year as the application of 
small motors has advanced and the per- 
formance requirements have changed, new 
types of motors have been developed by the 
motor manufacturers. Because of the fact 
that only single phase power is ordinarily 


| wailable where fractional horsepower mo- 


tors are to be operated, various schemes 
have been devised for starting single phase 
induction motors in order that they may 
lave the required starting torque and pull-in 
torque. If power is applied to one phase 
ofa polyphase motor the motor will not de- 
velop a starting torque due to the fact that 
‘rotating field is not produced as is the 
tas when all phases of the motor are con- 
nected to the source of power. This lack of 
wating field in a single phase motor makes 
itnecessary to artificially produce a rotating 


*Manager, Small Motor Engineering Department 
Westinghouse Electric & Manufacturing Company 
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field during the starting period, or develop 
a type of motor which during its starting 
period is not an induction motor. Split 
phase motors and capacitor motors followed 
in the first class and repulsion start induc- 
tion motors are the latter class. In the split 
phase motors, capacitor start motors, and 
repulsion start induction motors the run- 
ning conditions are identical. A single main 
winding is connected to the line and the ro- 
tating field is produced by a combination of 
the current in the stator and induced cur- 
rents in the rotor. Capacitor motors, which 
have their auxiliary winding energized dur- 
ing normal running, are similar in perform- 
ance to polyphase motors. 


Split Phase Motors 
This type of motor was the first to be de- 
veloped as a small constant speed A.C. mo- 
tor. With the rotor at standstill and the 
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main or running winding connected to the  pulsion start induction motor an entirely 
line, there is no tendency for the motor to different principle is used to obtain the nec. 
start. This is indicated by Curve “A” Fig. 1. essary starting torque and the pull-in torque 
An auxiliary winding is associated with the to get the motor up to speed. 

main winding both as to the mechanical lo- There is but one winding on the Stator, 
cation and electrical characteristics so that which corresponds to the main winding in 
the split phase motor. While the rotor of 
the split phase motor is squirrel cage, the 
rotor of the repulsion start induction motor 
has a winding connected to a commutator 
and is in every way quite similar to a D&C. 
motor armature. Both during starting and 
during running power is supplied to the sta- 
tor winding only. During the starting pe- 
riod current is induced in the armature 
winding and flows from the commutator 
through the connection which short circuits 
the two brushes. These brushes are so |o- 
cated that the magnetic field produced by 
the rotor current and the interaction of the 


CENT SYN 


armature current and main field produce a 
strong force tending to rotate the armature. 
PES. SOT ETN ae This type of motor is very effective from the 
FIG. 1. SPLIT-PHASE MOTOR SPEED standpoint of producing a high starting 
TORQUE CURVE torque with a relatively low starting current. 
when the two windings are connected to the 
same source of single phase power a rotat- 
ing field is produced in the motor. This is 
an imperfect rotating field as compared with 
a polyphase motor and for that reason much 
more starting current is required to obtain 
a given starting torque than is required for 
a polyphase motor. In such a motor the 
auxiliary winding is usually made of fine 
wire in order to get the proper electrical 
characteristics. This winding cannot be per- 
mitted to be connected to the line for an ap- 
preciable length of time as it will quickly 
burn out. The speed torque characteristics 
of these combined windings are shown by 
Curve “B”, Fig. 1. A switch is connected in 
the starting winding circuit so that at a pre- " 400 so 
determined speed the starting winding is FIG. 2. REPULSION START-INDUCTION 
opened and the motor continues to run with RUN MOTOR SPEED TORQUE CURVES 


a speed torque curve as indicated by “A”. 


SPEEDO 


PER CENT SYN. 


While the motor is connected for this con- 

Repulsion Start Induction Motors dition, it has a varying speed terque char- 

As stated before the speed torque char- acteristic; that is, its speed changes mate 
acteristic of this motor with its running con- __rially with changes in load. This makes it 
nection is the same as that of the split phase necessary to change the connections in the 
motor. Such a curve is indicated as “C” motor so that under normal running condi- 
Fig. 2, which is practically identical to tions it becomes an induction motor of the 
Curve “A”. However, in the case of the re- usual type. This change in connection is 
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obtained by short-circuiting the commutator 
at a predctermined speed as {Indicated on 
Curves “C” and “D”, Fig. 2. When the com- 
mutator is short-circuited the rotor winding 
is then equivalent to the squirrel cage wind- 
ing in the split phase motor. 

There is another type of motor known as 
repulsion induction motor, which has a single 
speed torque curve which might be consid- 
ered as a combination of Curves “C” and 
“p”, In addition to the winding on the ro- 
tor, which is connected to the commutator, 
there is an additional squirrel cage winding 


underneath the wire winding. The commu- 
tator is not short-circuited during running 
and current is carried in the brushes con- 
tinuously. This type of motor has a varying 
speed torque characteristic, but the change 
in speed for change in load is not nearly so 
great as indicated by Curve “D”. This type 
of motor as compared with repulsion start 
motor is more simple mechanically because 
of the omission of the commutator short- 
circuiter, but it has a diszdvantage of having 
current flowing continuously in the brushes. 





The Service Shop 


A Good Shop Is An Incentive for Better Work. 


Well 


Lighted and Well Ventilated Shop Should Be Selected 


|" is generally convenient in the majority 


of service calls to effect repairs without 
removing the unit from the premises of the 
owner. Sometimes, and certain 
amount of service, it will be necessary to 
take part or the entire unit to the service 
shop so that, working under the best condi- 
tis with good light, proper tools and 
equipment, the unit or part may be properly 
overhauled. 

A well-lighted shop is an incentive to do 
good work. Many small establishments have 
begun in a garage; one of the double-car 
type supplying ample room to store parts, 
provide working and overhauling space and 
permit easy entry and removal of units or 
entire cabinets. 

A two-car garage usually measures about 
eighteen feet square, and this size will be 
found quite sufficient for a two man service 
crew. It is best to have as many windows 
and skylights as possible; for sometimes a 
unit will develop an uncontrollable leak 
while undergoing repairs or in testing. With 
methyl chloride, ethyl chloride, Isobutane, 
and of course with air and carbon dioxide 
units, a discharge of the refrigerant into 
workshop atmosphere will cause no discom- 
fort; but with sulphur dioxide and ammonia, 
not only will the air be rendered irritating 
but unbearable if sufficient is released to ap- 
proach that of poisonous mixtures. 


after a 
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Therefore, provide means of securing 
proper ventilation. Daylight is the best form 
of illumination; and as an aid on dark days, 
and in the event that night work must be 
indulged in, provide plenty of electric bulbs 
and sockets for portable light. Do not for- 
get that the units must be tested, so leave 
three or four electric outlets for that pur- 
pose. 

Gas is convenient for heating and drying 
parts, and is especially useful on damp days, 
when the atmosphere is supercharged with 
moisture. In some sections of the country, 
electric rates are such that electric heaters 
may be used. Open flames at all times are 
hazardous things, and especially with ethyl 
chloride, methyl chloride and Isobutane va- 
pors. Several pails of sand should be hung 
up, for use on oil or electric fires, while at 
least two fire extinguishers should be avail- 
able for use on fires of general sorts. 

An all-round service shop must be 
equipped with a twenty- or fifty-pound drum 
of each refrigerant; the first size tank for 
methyl chloride, ethyl chloride, sulphur di- 
oxide, carbon dioxide and Isobutane; and 
the larger size for ammonia. 

Two or more small service drums, holding 
from three to five pounds of refrigerant 
should be carried for each refrigerant 
stocked. Be sure that the drums are made 
in accordance with the I. C. C. regulations. 
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The Control of Refrigerants . . . 


ARTICLE NO. 9 
THE 
THERMOSTATIC 
EXPANSION VALVE 


Installation of Thermostatic Valves. Control of Compressor, 
Combination “Hook-Ups”. 
erant. Magnetic Liquid Stop Valves. Locating Valves 


Controlling Flow of Refrig- 


By J. L. SHRODE * 
i 


spues 1 shows the proper installation 
of the thermostatic The 

body is always installed in the liquid line as 
near as possible to the evaporator. It may 
be located inside or outside of the cold room. 
Where the temperature of the room is below 
20° F. it is best to install the valve outside. 
There must be no restrictions between the 
thermostatic valve and the evaporator such 
as hand expansion valves. The reasons for 
this precaution have been given in the chap- 
ter on the constant pressure type expansion 
valve. A good liquid filter should be in- 
stalled directly ahead of this valve. 

The bulb should be fastened to the suction 
line as close as possible to the evaporator 
and inside the cooler. It is important that 
the bulb make a good contact with the pipe. 
For this reason the pipe should be cleaned 


valve. valve 


B2uz8 


& i ut call 
ZVAPORATOR OUTLET 








FrPaw sow vaLve 


‘ 
* 
: 
> 
BY 





To EVAPORATOR 


THERMOSTATIC VALVE 
INSTALLATION. 


FIG. 1. 


thoroughly with emery paper or a file and 
painted with ordinary aluminum radiator 
paint before mounting the bulb. The bulb 
is then placed on the pipe and is held in 
place by suitable clamps. On vertical lines 
the bulb should be placed with the tubing 
at the top; on horizontal lines the bulb 
should be placed on the side of the pipe 
with the tubing toward the top. If the bulb 
is located higher than the valve body the 
tubing must loop upward from the bulb a 


* President, Alco Valve Co., St. Louis, Mo. 
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distance of 6 to 12 inches to form a trap. 
If the bulb is lower than the valve this js 
not necessary. 

It is very important that the thermostat 
bulb be installed inside of the unit being re- 
frigerated, whether it be a room cooler, 
counter, water tank, or brine tank. In the 
case of the last two mentioned, the bul) 
should be placed on the outside of the pipe 
below the liquid surface. If the bulb is |o- 
cated outside of the unit being cooled and 
in a warmer area it is readily seen that the 
valve will remain open longer than it should 
and will not close off during the shut down 
period. Conversely, if the valve is located 
outside of the unit being cooled and ina 
colder area, the valve will remain closed 
longer than it should and will often cause 
the system to operate at too low a suction 
pressure. This will also be the case if the 
bulb is installed outside of the unit and is 
heavily insulated. The bulb should always 
be located in the same temperature area as 
the evaporator coils so that the valve will be 
operated entirely by the superheat of the 
suction gas. When a magnetic liquid stop 
valve is used in connection with a thermo- 
static expansion valve, the bulb may be in- 
stalled outside of the unit being cooled since 
the magnetic valve closes the liquid line dur- 
ing the shut down period. In this case it is 
necessary to install the bulb in the suction 
line under the cork covering. 

The thermostatic valve, as has been pre- 
viously pointed out, may be on any style or 
type of evaporator. It may be applied 
equally well on pipe coils, finned type coils, 
or unit coolers. 

The most extensive application for the 
thermostatic expansion valves is on installa- 
tions where several evaporator coils are 
operated on one compressor. It is very 
difficult to obtain close temperature control 
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in the individual units if the coils are all in 
series. Quite often the load and service re- 
quirements change after the coils are in- 
stalled and in attempting to regulate the 
refrigerant feed to improve the conditions 
jn one unit, the temperature conditions in 
the other units are affected. If the units 
are connected in multiple and a thermostatic 
expansion valve is installed in the liquid line 
to each unit the valves may be adjusted in- 
dependently to maintain the desired condi- 
tions in each room. The ability of this valve 
to reduce the effective portion of the evapo- 
rator and thus balance the load properly 
between two or more evaporating units in 
parallel on one compressor makes it a very 
suitable control for multi-unit systems. 

The compressor may be controlled either 
by thermostats or by a single suction pres- 
sure switch. If there is but one evaporator 
on the system a closer control is obtained by 
using a thermostat. On a multi-unit installa- 
tion, one thermestat placed in the most im- 
portant room may be used to start and stop 
the compressor. If the temperature of more 
than one unit is important, two or more 
thermostats wired in parallel may be used. 


Another method of operating the com- 
pressor is the use of the suction pressure 
switch installed in the main suction line. 
When the suction pressure reaches a pre- 
determined point, the compressor is auto- 
matically started and when the pressure 
drops to the lower limit, the compressor 
stops. The suction pressure switch oper- 
ates as a huge thermostat which starts and 
stops the compressor according to the aver- 
age of the temperatures in all the units. 
This type of control is of greatest value in 
plants where the coolers are approximately 
the same size and temperature and where 
the loads vary considerably. 

Magnetic stop valves ahead of the ther- 
mostatic expansion valves or at the evapo- 
rator outlets are generally unnecessary. If 
the remote bulbs are installed inside the 
cold rooms, if the temperature split between 
the refrigerant and the medium to be cooled 
is at least 15° F., and if the suction gas is 
superheated at least 5° the valve will close 
tightly when the compressor is shut down. 
Fairly close temperatures can be held in the 
units under these conditions. 

If extremely close temperatures are re- 
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quired or if the above conditions cannot be 
fulfilled, magnetic liquid stop valves must 
be installed ahead of the thermostatic ex- 
pansion valves. A thermostat located in 
each unit operates a magnetic valve feeding 
that unit. Then, whenever any unit comes 
down to a predetermined low temperature, 
the thermostat in that unit closes its mag- 
netic liquid stop valve and the flow of the 
refrigerant is stopped. When the tempera- 
ture of the unit becomes too high the ther- 
mostat opens the magnetic valve and refrig- 
eration again takes place. 

The sharp freezer illustrated in Figure 2 
is an example of such a condition as de- 
scribed above. The product in this freezer 
is to be held at 10° F. with as little differ- 
ential as possible. A 10° temperature differ- 
ence between the refrigerant and the room is 
to be maintained. Since the temperature dif- 
ference between the refrigerant and the room 
is below 15° F. and, therefore, the amount 
of superheat in the suction gas is low, the 
thermostatic expansion valve will not shut 
off tightly during the shut down periods. 
A magnetic liquid stop valve and a ther- 
mostat are used on this installation to main- 
tain a close temperature and to prevent the 
coils from filling up with liquor during the 
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VALVE INSTALLATION ON SHARP FREEZER 


shut down periods. In this case, where a 
magnetic valve is used, the bulb may be b- 
cated outside the freezer as shown but must 
be insulated. 

If a temperature difference of more than 
20° to 25° F. is required between two or 
more units fed in parallel from one con- 
pressor, magnetic suction line stop valves 
should be installed in the evaporator outlets 
of the higher temperature rooms. When 
these units come down to _ temperature, 
their thermostats close the magnetic suction 
valves, thus stopping refrigeration in the 
units. The compressor will then work on 
only the low temperature units. The suc- 
tion line stop valve prevents the refrigerant 
in the high temperature coils from condens- 
ing in the low temperature coils during the 
shut down periods. 

Suppose that a meat cooler is connected 
in parallel with the freezer discussed above. 
The cooler is to be held at 36° to 38° F. 
and the freezer at 10° F. They are cor 
nected in parallel to the same compress0r. 
Figure 8 shows this installation. Thermo 
stats and a magnetic liquid stop valve, in 
addition to the thermostatic expansion valves, 
are installed on both units to maintain the 
desired temperatures and to stop the flow 
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of the refrigerant during the shut down 
periods. A magnetic suction line stop valve 
is installed in the cooler evaporator outlet 
and when that unit reaches the desired tem- 
perature, its thermostat closes the suction 
line vaive. If the suction line valve were 
not used, the refrigerant in the 88° cooler 
would condense in the 10° freezer during 
the shut down periods and cause additional 
refrigeration in the warmer room. The 
cooler would then become too cold every 
time the compressor shuts down. Then, too, 
if the cooler were larger than the freezer, 
enough liquor might condense in the freezer 
evils to cause the compressor to pump liquor 
when it started up again. 

When a thermostatic expansion valve is 
used to control the flow of refrigerant to a 
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BRINE TANK 


FIG. 4. MANUALLY OPERATED VALVES. 


brine tank, the liquid supply should be 
stopped during the shut down periods either 
by a hand valve or a magnetic liquid valve. 
The temperature difference between the re- 
frigerant and the brine is generally less 
than 15° and since the brine temperatures 
usually carried are such that the superheat 
in the suction gas never exceeds 15°, the 
thermostatic expansion valve will not close 
tightly during the shut down periods. The 
expansion valve, however, does provide auto- 
matic feed of the refrigerant during opera- 
tion which is a decided advantage even on 
hand operated brine systems. The installa- 
tion shown in Figure 4 is a manually oper- 
ated system employing a thermostatic ex- 
pansion valve to regulate the flow of the 
refrigerant to the brine tank. Before the 
installation of the automatic expansion valve, 
a hand expansion valve was used and the 
operator experienced considerable difficulty 
in setting the hand valve properly. Either 
liquor was drawn back to the compressor 
or the superheat was so high that the oper- 
eting time of the compressor was increased. 
The thermostatic expansion valve corrected 
this situation. The hand stop valve is 
closed during the shut down periods. By 
installing a thermostat in the brine tank 
and a magnetic liquid stop valve in the feed 
line this system may be automatically con- 
trolled. 





RESTAURANT REFRIGERATION 
AND COMFORT COOLING 
By JOHN ELLISON* 
ae diagram on the following pages, 16 
and 17, shows a layout of refrigerating 
and cooling equipment suitable for a restau- 
rant, lunchroom, cafeteria or similar busi- 
ness, 

Two methyl chloride units are used for 
refrigeration. One is connected to the two 
refrigerators in the kitchen and also to the 
service refrigerator, salad pan and _ bottle 
cooler. The evaporator for the salad pan 
should be as large as possible, the pan will 
never get too cold. A temperature of about 
88-41 deg. F. is maintained in the combina- 
tion produce and dairy refrigerator, service 
refrigerator and bottle cooler. A thermo- 


* Copyright 1934, by John Ellison. 
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stat which controls the refrigerating unit is 
located in the meat refrigerator in which a 
temperature of about 35-38 deg. F. is main- 
tained. It will be noticed that louvred pans 
are used instead of the conventional baffle 
boards and drip pans. 

The other methyl chloride unit is connected 
to the ice cream cabinet and to the water 
coolers. By using two thermostats the tem- 
perature of the ice cream will always be just 
right for serving and there will always be 
cool water at the right temperature. The 
thermostatic valves in the water coolers 
should be adjusted so that the temperature 
of the water will be approximately the same 
in both coolers. A check valve CV is placed 
in the suction line from the ice cream cabi- 
net. This valve will prevent the higher tem- 
perature gas from the water coolers from in- 
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TYPICAL LAYOUT FOR RESTAURANT 
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terfering with the lower temperature which 
must be maintained in the ice cream cabinet, 
and also prevents any of the higher tempera- 
ture gas from condensing in the lower tem- 
perature ice cream coil; hence the refrigerat- 
ing unit will operate more efficiently. 

A solenoid stop valve is installed in the 
liquid line and connected in series with the 
thermostat. This valve closes when the ther- 
mostat cuts out and opens when it cuts in. 
The two thermostats should be connected in 
parallel, thus the refrigerating unit will keer 
on running as long as either the water cooler 
or ice cream cabinet requires refrigeration, 
and when the temperature of both has been 
reduced to the point desired the unit will 
stop. 
refrigeration the unit will start. 


As soon as either one again requires 


In certain localities there is an ordinance 
requiring that the valves for the evaporators 
be enclosed in a metal box and the tubing 
must be enclosed in flexible conduit or pipe 
for protection. This method of installation 
is, however, a good practice, ordinance or 
not. 


Freon Unit Used 

A Freon (F12) refrigerating unit supplies 
refrigeration for the two unit coolers used 
for comfort cooling, these units supply cool 
filtered air to the room. There is no outside 
air intake, the infiltration of air every time 
the doors are opened (which will usually be 
quite often) will give any air change needed. 
The differential thermostat which controls 
the temperature of the room operates on a 
curve close to the A. S. H. & V. E.’s rec- 
ommendations. That is, it maintains a pre- 
determined temperature difference between 
outside and inside temperatures. Thus, if 
outside temperature is 95 deg. the inside will 
be 80 deg., and if the outside temperature is 
81 deg. then the inside temperature will be 
76 deg., and when the outside temperature 
falls to 74 deg. no cooling will be done. This 
thermostat is connected to the magnetic 
starter and thus controls the operation of 
the refrigerating unit. The fans should be 
operated continuously and should also be ar- 
ranged for variable speed so as to be able to 
control the velocity of the air. 

An exhaust fan is used to exhaust the 
warm air from the kitchen. 
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MILK COOLING 


OOLING milk from body heat down to 

50 degrees F. in the cans in approxi- 
mately one hour is the accomplishment of a 
new-type cooler just brought out by Frig- 
idaire. The new cooler is designed to place 
milk cooling within the reach of the average 
dairy farmer. 

Labor is reduced to a minimum and han- 
d.ing made easy through elimination of the 
need of employing an aerator. In fact, the 
use of this device makes milk cooling even 
simpler than the old method of immersing 
the milk cans in a trough of water. 


Features of the new cooler are: 

(1) Quick cooling to 50 degrees F. as 
prescribed by the United States goy- 
ernmen<. 

(2) Automatic leveling of the 
around the cans, keeping it constant 
around the neck of the cans regard- 
less of whether more cans are added 
or whether some are removed. 

(3) Saves time that can be employed in 
other farm operations. 

(4) Economy of operation. 

(5) Uniform cooling insured through con- 
stant circulation of water during cool- 


water 


ing operation. 


The new Frigidaire flowing cold milk 
cooler is a double tank with a water circu- 
lating system and a refrigerating coil. Con- 
stant circulation of water during the cool- 
ing time is accomplished by means of a 
pump. To start operation, water is placed 
in the main tank. 
the water overflows into the secondary tank. 
Another can is added and still more water 
overflows into the secondary tank. A time 
switch on top of the cooler is set, starting 
the pump, which immediately returns water 
from the secondary tank to the prim:ry, 
causing it to circulate around the cans and 
cascade back into the secondary tank ell 
ready for. another cycle. The time switch 
is set to operate for one hour, as carefully 
conducted tests have shown that in this time 
milk should be properly cooled from body 
heat down to 50 degrees F. 

The water is kept cold by means of a 
Frigidaire compressor and the temperature 


As a can of milk is added, 
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FRIGIDAIRE MILK COOLING TANK 


is controlled by a thermostat. The coils are 
placed around the sides of the tank, while at 
the top they are close together so that ice 
quickly forms. 
frigerant, keeping the water cold and thus 
reducing the operating time of the com- 


This ice functions as a re- 


pressor to bring economy in operating costs. 

When the farmer completes his milking at 
night, he merely places the cans of milk in 
the cooler, turns on the switch, and con- 
tinues on about his other chores. The switch 
insures operation of the pump for an hour 
and keeps the water continually agitated. 
In this hour of operation, the milk is cooled 
down to a temperature that insures a low 
bacteria count. 

In the morning, after milking, the morn- 
ing milk is added and the switch again 
thrown, thus cooling the fresh milking with- 
in an hour. The milk may be stored in the 
cooler until it is time to take it to market. 
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MANUFACTURES ACCESSORIES 
FOR REFRIGERATION 
£ erry Standard Refrigeration Parts Com- 
pany, 5101 W. Madison Street, Chicago, 
of which Harry and Herman Goldberg are 
the principles, has recently announced that 
their shop has been equipped to manufacture 
a line of refrigeration accessories. The com- 
pany is very well known among service men 
and service organizations in Chicago and sur- 
rounding territory through their identity 
with the refrigeration industry during the 
past many years. 

In addition to their acting as representa- 
tives for manufacturers of refrigeration sup- 
plies and gases, the new products which 
they will manufacture will include domestic 
two, three, four, five and six tray dry evapo- 
rators; water and air-cooled condensers; 
bare pipe coils; plate coils; ice cube makers, 
and sheet metal construction for all refrig- 
eration requirements. 
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Question 
BOX 


Readers are invited to send their problems 

—- to the oes of _bousshold re- 
gerators and small ¢ 

equipment as well as oil = to “The 

Question Box” which will be answered by 

competent authorities. 








HE following questions have been re- 
ferred to the Question Box and are an- 
swered by C. E. Hamilton, chairman of the 
Educational Committee, Chicago Chapter, 
Refrigeration Service Engineers’ Society. 

Capacity of CO, and F-12 Machines 

Question 40. How can one tell the ton ca- 
pacity of CO, and F-12 machines? 

Answer. This question is too general to 
be answered with any degree of accuracy. 
The capacity of a machine will vary with 
the use, the operating pressures, cooling me- 
dium for the condenser, design, etc. As a 
general statement (rule of thumb), with a 
70° F. water discharge on a 10 H.P. water- 
cooled machine, the capacity would be about 
10 ton on an air-conditioning job and 5 ton 
on a refrigeration installation. Air-cooled 
machine, 10 H.P. motor, 5 ton on A.C.; 214 
ton on refrigeration. 


Frost on Evaporator 
Question 41. Is there any 
relative to the effect of frost on the evapora- 
tor? 
ANSWER. 


information 


The coefficient of heat transfer 
is greatest when the surface cooling unit is 
in a wetted condition, with moisture only, 
and decreases after the moisture freezes on 
the cooling unit in the form of ice or snow. 
Frost on a cooling unit coil acts similar to 
wrapping a blanket around the cooling unit 
as it serves as an insulate. A fraction of an 
inch of frost may lower the efficiency of the 
coil as much as fifty per cent, depending 
somewhat upon the design of the coil and 
the air velocity over it. 

The operating cost is increased when the 
cooling unit is covered with a blanket of 
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frost. If the thermostat bulb is installed in 
the air of the cabinet, the running periods 
will be longer, due to the reduced rate of 
heat flow from the cabinet storage space to 
the cooling unit. If the thermostat bulb is 
attached to the cooling unit or the system is 
pressure controlled, short cycling will result 
and the operating cost will be increased. 


Electrice Machine 


Question 42. I was called in on an 
Electrice machine the other day. 
only a few in town, and although I got a 
little dope out of past issues of Tue Rerric- 
ERATION SERVICE ENGINEER, it is not enough. 

From my diagnosis, the seal leaked letting 
the gas and most of the oil escape. From 
the sound of the compressor grinding, it 
must have been run with a lack of oil. 

The question is, could I rebuild his con- 
densing unit using an overhauled Servel two 
cylinder compressor? As I see it, the pres- 
ent machine has what appears to be a high 
pressure float with a capillary tube running 
up to the cast iron evaporator. Is that cor- 
rect? Is it a balanced charge machine? If 
I replaced his compressor with a reciprocat- 
ing compressor and ran the condenser outlet 
to the float chamber as at present, would it 
give efficient refrigeration with the present 
evaporator, or would you rebuild the whole 
thing using a low float or expansion valve 


There are 


coil? 

ANSWER. 
machine referred to could be replaced with a 
Servel compressor if desired. However, the 
two-cylinder Servel compressor is designed 
to operate at a speed of approximately 875 
R.P.M. Therefore, it is suggested that the 
compressor and motor be turned around so 
that a belt driven can be employed. The 
condenser should be so mounted as to allow 
cooling of it by the air-blast from the motor 
pulley. In other words, the whole condens- 
ing unit should be rearranged and remounted 
on another base. 

A high side float is used as the refrigerant 
flow control in the Electrice system. You 
can continue to use this float, if it is in 
good condition, connecting it to the con- 
denser as suggested in your letter. You also 
can continue to use the cooling unit now 
installed in the cabinet. 


The compressor of the Electrice 
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“BY THEIR WORKS 
YE SHALL KNOW THEM” 


HE advent of warm weather is always 

a welcome sign to the service man. Re- 
frigeration weather is longingly looked for- 
ward to after a period of lessened activity 
during the winter months. This let-up is 
particularly pronounced in the Northern 
states, while in the South, the demand for 
refrigeration is more uniform throughout the 
year. However, the hot humid months with 
refrigeration equipment expected to operate 
at its maximum capacity, is always a good 
season for servicing because the necessity for 
unfailing refrigeration is more fully recog- 
nized. 

Again, Spring brings the established re- 
frigeration service man or organization 
(which by this time must seem to be an 
annual event), the problem of the itinerant 
service man who visualizes some quick money 
to be made during a period of peak demand, 
and then, “to pull stakes” at the first indi- 
cation that the demand for refrigeration 
servicing is lessening. 

Unfortunately, this experience is costly to 
the householder, not only in inefficient work 
and unsatisfactory refrigeration service, but 
the additional cost of placing the equipment 
again in satisfactory operating condition. 
The established service man or service or- 
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ganization can accomplish much to discour- 
age the employment of such _ individuals 
through intelligent promotional work. 

Your business next year and the years 
after depends greatly upon the results of 
the work you do this year. Word of mouth 
advertising is a potent force in the develop- 
ment of any business which supplies a sery- 
ice to a community. It will either make or 
break an organization. The qualified service 
man or organization while temporarily dis- 
turbed by these unethical practices, has no 
cause for concern of the future of his busi- 
ness if he serves his customers in a con- 
scientious manner. 

Be honest with the customer—correctly 
advise the extent and the cost of the work 
to be done, which will be required to place 
the equipment in the most satisfactory op- 
erating condition. If the customer is not 
willing to expend the necessary money to 
do a first-class job, there should be a very 
definite understanding between the house- 
holder and the service man as to the per- 
formance of the machine after the work is 
completed. If the householder, after thor- 
oughly knowing the facts, has agreed, she is 
satisfied to have the equipment placed in op- 
eration no matter how temporary the repair 
may be, it is, of course, the duty of the 
service man to do this work as satisfactorily 
as conditions may permit. 


* 8 


THE FIRST MILESTONE 
HIS issue of the Rerriceration Service 
ENcrneer completes the first year’s serv- 
ice to the refrigeration servicing profes- 
sion. 

The publishers are grateful for the recep- 
tion accorded to this monthly journal and 
are appreciative of the many friends it has 
made during its first year’s existence. Again 
we renew our pledge to further the inter- 
ests of the men who have identified them- 
selves with this growing profession. Again 
we solicit your constructive suggestions in 
the interest of improving the service of your 
journal. 

The service man is a most important fac- 
tor between the manufacturer and user. He 
not only services equipment but can be of 
invaluable help to the sales department. 
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COMPRESSOR 
RECONDITIONING TOOLS 


OMPRESSOR 
accurately done if ultimate results are 
to be satisfactory. The development there- 
fore of tools for reconditioning refrigerator 


reconditioning must be 


compressors has been the outcome of ex- 
perienced tool makers. The following is de- 
scriptive of tools manufactured by the Au- 
tomotive Maintenance Machinery Co., for 
compressors. 


Ammco Connecting Rod Aligner 
The 

Aligner consists of an accu- 

rate surface plate. An ad- 

justable three-jaw arbor is 
mounted near the bottom of 

this plate to support con- 

necting rods in alignment. 

The arbor is adjustable to 

all sizes of rods and no bush- 

A sliding 


Ammco Model B 


ings are needed. 

test bracket with two accu- 

rately finished test surfaces 
can be raised or low- 
ered to check any length 
of connecting rods. Spe- 
cial straightening tools 
which impose no strain 
whatever on the aligner 
are available. 


CONNECTING 
ROD ALIGNER 


Ammco Piston Ring File 

The Ammco Piston Ring File, as it is 
called, saves thousands of steps to and from 
the bench on every ring-fitting job. It en- 
courages more accurate fitting to eliminate 
ting distortion which causes breakage, scored 
cylinders, and over-heating. It handles all 
types and sizes of piston rings: 45° angle 
cut, step cut, or square cut. 

The Ammco Piston Ring File consists of a 
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NEW MECHANICAL DEVICES 


Service Tools and Special Equipment 


Under this heading there will be published illustrated descriptions of new 
or improved service tools and equipment for the Service Engineer. 





bracket that clamps to a stud or cap screw 
in the cylinder head, or may be held in a 
vise. The bracket supports a v-guide plate 
on which the file is held and along which the 


ring guide moves. The bracket supports 


PISTON RING FILE 


piston ring correctly for proper filing to in- 
sure perfect results. File holder is spe- 
cially slotted to hold the file in three posi- 
tions: vertical and 45° left or right. 

In operation, the ring is held in the guide 
so that the joint straddles the file. Pressure 
of the finger tips holds the ends against the 
file. A few movements backwards and for- 
wards provide the desired clearance and a 
clean accurate joint on any type of ring. 


Ammco Ridge Reamer 


The Ammco Ridge Reamer is a sturdily 
constructed tool that locates below the ridge 
where it is centered and held in the cylinder 
itself, so that the exact shape and contour 
of the cylinder bore is maintained. The 
blade provided with the reamer has two cut- 
ting ends to provide either straight or ta- 
pered cut. It is the only tool having a ta- 
pered blade which prevents cutting too far 
into one side of the cylinder while removing 
the ridge from the other. 

The Ammco Ridge Reamer removes ridges 
of any depth, provides a velvet finish, and 
eliminates chatter. There are only two ad- 
justments, and any wrench operates the tool. 
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RIDGE REAMER 


A New Cylinder Gauge 

The Ammco Sure-Mike, as it is called, is in 
effect an expanding plug gauge, incorporat- 
ing methods of checking in use in car manu- 
facturers’ production lines. It 
is a rigid, dependable tool that 
checks and measures cylinders 
along their entire length from 
extreme top to bottom. It 
clearly shows taper, out-of- 
roundness, pockets, and other 
irregularities. Any variation is 
easily read in thousandths on 
the adjustable dial at the top 
of the tool. 

The Ammco Sure-Mike has 
two adjustments: One for 
setting the tool to the cylin- 
der size; the other for setting 
the graduated dial to zero to 
measure Oversize and under- 
size in thousandths of an 
inch. Individual locks are 
provided for each adjust- 
ment. The adjustable dial 
also compensates for wear, as in the case of 
any micrometer. 





SURE-MIKE 
CYLINDER 
GAUGE 


Piston Pin Hole Grinder 


This tool grinds piston pin holes and con- 
necting rod bushings to accurate, round, 
hard, full bearing surface of mirror finish. 
Job is completed in a fraction of the time 
required by expansion reamers. Has a 
range of 47/64” to 15/16”. Tool is easily 
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expanded by pressing the push expansion 
knob. 

An outstanding feature of the Sure-Mike 
is the lock screw, which when tightened, per- 
mits the tool to be locked at any size. Once 


AMMCO PISTON PIN HOLE GRINDER 


locked, all cylinders can be ground to cor- 
rect size without further adjustment. Cor- 
rect size pistons and rings can then be or- 
dered by miking the expanding plates, or by 
simply sending the Sure-Mike to the jobber 
who can check the gauge and provide proper 
size pistons and rings. 
Standard range 25%” to 4%,”. 


Improved Dry Grinder 


The most outstanding feature of the 
Ammco grinder is the self-lubricating prin- 
ciple incorporated in the stones and buffing 
guides. The grinder removes metal at high 
speed and provides the mirror finish neces- 


sary for long piston ring wear. Besides this, 
the new grinder eliminates flying dust. The 
dust, being loaded with dry lubricant, is con- 
trolled for quick, easy cleanup. No vacuum 


cleaner is needed. 

Its ease of operation with any 14” stand- 
ard or special electric drill, the complete 
range, 211/16” to 41%” and its low price of 
$29.00, complete, are among the other note- 
worthy features of the new tool. 
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AMMCO DRY GRINDER 
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REFRIGERATION 
LABORATORIES 
EFRIGERATION SERVICE LABO- 
RATORIES, INC., of which Mr. E. I. 
Dessent is President, Chicago, have just 
equipped a complete laboratory for the serv- 
icing and rebuilding of all makes of ther- 
mostatic controls, American Radiator ex- 
pansion valves, and Penn and Apex water 
regulating valves. 

This laboratory occupies four thousand 
square feet of space, and is equipped with 
the most modern devices, too!s and testing 
apparatus obtainable. 

In the Thermostatic Control Department, 
Mr. E. I. Dessent has designed the equip- 
ment used, which is reputed to be one of 
the most complete and accurate in the coun- 
try. 

In the Expansion Valve Department, all 
the jigs, discs and tools were purchased 
from the American Radiator Company, who 
supervised the layout of this department, 
Which is a reproduction of their service re- 
pair department in Detroit. 

The Water Regulating Valve Department, 
likewise, is thoroughly equipped to rebuild, 
check and adjust valves under actual oper- 
ating conditions. The methods used in the 
various departments of the laboratory are 
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so thorough that when the parts are re- 
turned to the customer, they have all the 
appearance and characteristics of brand 
new parts. 

Mr. Dessent is also the head of the Cope- 
land Refrigeration Service Company located 
at 61 E. Austin Ave., Chicago, where one of 
the most complete service stations is being 
maintained for the rebuilding and servicing 
of Copeland household 
equipment, 

The Refrigeration Service Laboratories 
carry in stock, a complete line of American 
Radiator valves, Penn commercial and 
household controls and water regulating 
valves, Gilmer belts, Howell capacity non- 
radio interference motors, Methyl Chloride, 
and Isobutane (Freezol). 

Complete literature and price lists will be 
mailed by the Refrigeration Service Labo- 
ratories on request. 


and commercial 
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FEDDERS BRANCH OPENED 
IN DALLAS, TEXAS 


HE opening of a new Fedders Factory 
Branch in Dallas further extends Fed- 
ders policy of service through placing a 
large warehouse stock of Fedders standard 


LEO J. FREITAS 


refrigeration appliances and automobile ra- 
diator covers in the heart of the southwest 
territory. It also places Fedders Factory 
Engineering and Sales Service at the com- 
mand of the trade. 
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Leo J. Freitas has been appointed mana- 
ger. His long experience in the Develop- 
ment, Engineering and Sales Departments 
of the Fedders factory equips him to give 
fullest cooperation to the refrigerat‘on field 
in meeting their installation and production 
problems. 

This new Fedders Factory Branch and 
Warehouse is located at 209 S. Pearl St., 
Dallas. Stock includes an extensive line of 
Fedders non-frost commercial evaporators, 
ice cube makers, household type evaporators 
and cooling units, force draft unit coolers, 
automatic and thermostatic expansion valves, 
beer coolers, beer pumps, as well as auto- 
mobile radiator cores. 


The Chicago office of The Fedders Mfg. 
Co., 608 Washington Blvd., will handle the 
company’s line of refrigerating appliances 
direct for Milwaukee and adjacent territory 
formerly handled by J. H. Gugler. 


* SS 
KEROTEST DISTRIBUTOR 


OOT, NEAL & COMPANY, 64 Pea- 

body Street, Buffalo, N. Y., has just 
been appointed distributors for Kerotest 
Refrigeration Valves, Manifotds, Accessories 
and Fittings in the Buffalo District. 


SSS 


MOVES 


i gees Refrigeration Accessory and Sup- 
ply Company, formerly located at 642 
Beaubien St., Detroit, has moved to new and 
larger quarters at 919 Holden Avenue. Bet- 
ter parking facilities, increased stocks and 
larger store and showrooms, including com- 
plete stocks of Kerotest Refrigerator Valves 
and Fittings will be features of the new lo- 
cation. 

The Manager, Mr. J. M. Obere, is Secre- 
tary of the Detroit chapter of the Refrigera- 
tion Service Engineers Society, recently 
formed to further educational activities of 
the National organization. 


SSS 
R. E. P. WELLINGTON, formerly 
with Rempe Co., Chicago, has resigned 
to enter business for himself. 
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REVISED ORDINANCE 


ROM the Liquid Line published by Re- 
frigeration Service, Inc., Los Angeles, we 
learn of a revision in the Los Angeles elec- 
trical ordinance as it effects the installation 
and replacing of refrigerating equipment. 
A successful effort to obtain certain ex- 
emptions to the new electrical ordinance was 
originated by A. W. Wicks, Heating and 
Ventilating Engineer, and resulted in the 
following letter, dated April 18th: 


Dear Sir: 

For your information I am in receipt of 
the following communication from the Board 
of Building and Safety Commissioners, un- 
der date of April 12th. 

“At a regular meeting of the Building 
and Safety Commission held this date peti- 
tion was received from the Registered Re- 
frigeration Contractors requesting that the 
Electrical Ordinance be amended so as to 
allow refrigeration contractors tc do the fol- 
lowing work without electrical permits: 


1. Connect, repair, remove and _ replace 
motors which are a portion of any unit 
refrigerator or refrigerating system as de- 
fined in section 230 of the building ordi- 
nance. 

2. Connect, repair, reconstruct and re- 
place electrically controlled switches which 
are a portion of any such unit refrigerator 
or refrigerating system. 

After due consideration by the Board the 
following resolution was adopted: 

Resotveo that petitioners be exempted 
from the proposed rulings relative to the 
Electrical Ordinance insofar as this ruling 
would require permits for the above de- 
scribed work, and the matter be referred to 
Messrs. C. V. Welch, R. H. Manahan and 
A. B. Wicks to prepare an amendment to 
the Electrical Ordinance which would inso- 
far as possible grant refrigeration contrac- 
tors the privilege requested in the enclosed 
communication.” 

Should you desire further information 
please communicate with the writer, Room 
200, City Hall, Phone Mi. 5211, Station 787. 

Signed, J. J. Backus, Supt. of Building, 
by A. B. Wicks, Heating and Ventilating 
Engr. 


x SS 


D. C. Lingo, 
Texas. 

“IT am an enthusiastic reader of your 
magazine. It is good—to the point and not 
too large. I have spread your order postals 
throughout my trade and you should have 4 
number of readers through my efforts.” 
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REFRIGERATION SERVICE ENGINEERS’ SOCIETY 


Official Announcements of the activities of the National Society and Local 
Chapters appear in this department as well as articles per- 
educational work of the Society. 








THE OBJECTS OF THE SOCIETY 


To further the education and elevation of its members in the art and science of 
refrigeration engineering; with special reference to servicing and installation of 
domestic and small commercial equipment; for the reading and discussion of ap- 

apg - 


propriate papers and lectures; the prep 


1 


among the mem- 





bership of useful and practical information concerning the design, construction, 
operation and servicing of refrigerating machinery. 


ASSOCIATION HEADQUARTERS: 433-435 North Waller Ave., CHICAGO, ILL. 





PERSONNEL OF OFFICERS 
OF SOCIETY ANNOUNCED 


HE committee charged with the organ- 

ization of the Refrigeration Service En- 
gineers’ Society has announced the comple- 
tion of the personnel of the National Officers 
and the National Board of Directors, which 
was submitted to President Herbert Her- 
kimer and approved. The National Officers 
and Board of Directors, who will serve until 
the first national meeting, or until their suc- 
cessors have been elected and qualified, are 
as follows: 

Paespent—Herbert Herkimer, 1819 Broad- 
way, New York City. 

Fmsr Vice-presment—T. J. Fowler, Asso- 
ciated Refrigeration Management, 514 
Wenonah Ave., Oak Park, III. 

Seconp VicE-presipeNT—Walter W. Kempf, 
Park Engineering Co., 355 Park Ave., 
Newark, N. J. 

Secrerany—H. TT. McDermott, 
Waller Ave., Chicago, III. 

TreasurerR—E. J. Merenda, M & R Refrig- 
eration Service, 7412 19th Ave., Brooklyn, 
N, Y. 

Sexczant-at-Arms—James H. Downs, 
Downs Service, 2552 Blaine Ave., Detroit, 
Mich. 

Boarp or Pmectrors—A. Jerome Robins, 
Frigid Refrigeration Service Corp., 3138 
Olive St., St. Louis, Mo.; G. D. Wang, 
W-M Refrigeration Co., 2515 North 8rd 


4338 N. 
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St., Milwaukee, Wis.; Harry D. Busby, 
Harby Refrigeration Co., 5618 Lawrence 
Ave., Chicago, IIl. 

The personnel of the Educational and Ex- 
amining Board and the Membership Com- 
mittee is expected to be announced in the 
June issue. 


Meetings of Chapters 

St. Louis Chapter No. 1 
Meeting of April 12 

T. LOUIS Chapter held its 


regular 

meeting in the David Ranken, Jr., 
School of Mechanical Trades, with Presi- 
dent A. Jerome Robins presiding. Presi- 
dent Robins expressed his gratitude to the 
men who were responsible for the new faces 
at this meeting, and the prize for bringing 
in the first paid-up member was won by Mr. 
John Eichorn, who graciously turned it 
back for further use. Honorable mention 
was extended to Messrs. Eckhold, Hawkins 
and McDowell. 

The idea of each member wearing an iden- 
tification button, as described elsewhere in 
this issue, conceived by E. A. Plesskott, 
secretary, met with the hearty approval of 
all. 

Mr. Pennington spoke briefly on the mat- 
ter of credit and credit losses, and that of 
selling parts at list prices was discussed 
by Mr. Robins. 
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A bi-monthly Membership Committee was 
appointed by President Robins, consisting 
of the following: Messrs. Marshall, Petri, 
Lullman, Gray, Meeker and Frazier. 


Meeting of April 26 


Mr. Brown, of Brass & Copper Sales Co., 
Mr. E. Gygax, of the Curtis Manufacturing 
Co., and Mr. E. Zeller, of Zeller Electric 
Co., discussed topics of interest to the mem- 
bers. 

Mr. Plesskott, secretary, showed a copy of 
a sign which he had prepared, which was 
to be posted in the various places where re- 
frigeration service men would be likely to 


see it. The sign which is used is as follows: 





ATTENTION! 
Refrigeration Service Men! 
St. Louis Chapter 
R. S. E. S. 


(Refrigeration Service Engineers’ Society) 


Meets 2nd & 4th Thursdays of Month 


IT WILL BE TO YOUR ADVAN.- 

TAGE TO IDENTIFY YOURSELF 

WITH THIS UP AND COMING 
ORGANIZATION 


For Further Information 
See: 
at this office, or 
communicate with the Secretary 
Mr. E. A. Plesskott, 2145—67th St., 
MU. 0231 











It was also decided that at the meeting of 
May 10 a definite time would be set for the 
charter night, at which time St. Louis Chap- 
ter will formally receive its charter. 


Meeting of April 6 
SPECIAL meeting of New York Chap- 
ter was held on April 6, at which time 
the members of the chapter were invited 
guests of New York Chapter of the Na- 
tional Association of Practical Refrigerat- 
ing Engineers, on an inspection trip through 
the remodeled and enlarged plant of the 
F. & M. Schaefer Brewing Co. 
Mr. Frank O. Rickers, technical assistant 
of the brewery, Mr. Charles R. Neeson, chief 
engineer, Waldemar Mortensen, brewery 
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architect, who planned and supervised alj 


the improvements, conducted the visitors jp 


two groups through the entire plant. 

The F. & M. Schaefer Brewing Co. js 
one of the oldest breweries in the United 
States, having been established in New York 
in 1842. The inspection tour was a most 
interesting one to the members of the So- 
ciety, to see the operation of a large am- 
monia refrigerating plant. 

President Herkimer announced that Ney 
York Chapter has employed certified ac- 
countants, who are to investigate and install 
a uniform system for a single proprietor 
and partnership independent service organ- 
ization. The expense incurred will be do- 
nated and presented to the National Society 
by New York Chapter, after the completion 
of the report is submitted to New York 
Chapter, which will be turned over to the 
National organization for further discussion, 


Northern New Jersey Chapter No. | 
Meeting of March 28 
HE meeting of Northern New Jersey 
Chapter No. 1 was held in the offices of 
the McIntire Connector Co., Newark, N. J, 
with President Hummelt presiding. 

The Committee on Standards _ reported 
through Mr. Kempf that they could not 
adopt the standards as reported by the other 
chapters, under present conditions, and sub- 
mitted the following scale of prices as fair 
for that territory: 


Sulphur dioxide, apartments 
and commercial 
Sulphur dioxide, domestic. . .@ 


$0.40 per lb. 
.75 per lb. 

Sulphur dioxide, domestic 
EE cae bigs vases @ 

Methyl chloride, apartments 


.60 per Ib. 


1.25 per bb. 
1.50 per lb. 
3.50 per lb. 


and commercial 
Methyl chloride, domestic. ..@ 
Butane 
Ammonia, the standard price 
prevailing 50 per Ib. 
Freon, price left open to the 
individual idea 
Labor to be charged for at 


the rate of $1.50 per hr. 


It was also moved and seconded that some 
arrangement of a credit file should be avail- 
able, whereby accounts that were not satis- 
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factory could be filed and available for the 
use of members. 


Meeting of April 11 

Northern New Jersey Chapter, on the an- 
niversary of the first year of its formation, 
April 11, held a special meeting, preceded 
by a dinner, at Schwartz’s Restaurant, 
Hoboken, N. J., with President Hummelt 
presiding. A representative gathering at- 
tended in spite of the inclement weather. 

National Secretary H. T. McDermott was 
introduced, and after every one had par- 
taken of the dinner, Northern New Jersey 
Chapter was presented formally with its 
charter. 

President Herbert Herkimer of the Na- 
tional Society acted as toastmaster and the 
meeting adjourned at a late hour, after a 
most enjoyable evening. 


Chicago Chapter No. 1 
Meeting of April 10 

HE meeting was called to order by 

President T. J. Fowler, who disposed of 
the usual business of the chapter and turned 
the meeting over to Mr. C. E. Hamilton, 
chairman of the Educational Committee, 
who introduced Dr. E. Vernon Hill, presi- 
dent of the E. Vernon Hill Co., air condi- 
tioning specialist. Dr. Hill gave a most in- 
teresting address on air cond:tioning, which 
was illustrated by stereopticon views. 

A motion was favorably passed upon that 
the chapter should consider the holding of 
a pienic this year, and Mr. R. B. Vanston 
was appointed chairman to secure informa- 
tion on desirable locations, and other ar- 
rangements that could be made. 


Meeting of April 24 

The meeting was called to order and after 
the usual business was taken care of, Mr. 
(. E. Hamilton introduced Mr. G. C. Tay- 
lr, district sales representative, Kerotest 
Manufacturing Co., who talked on the vari- 
ous products that their company manufac- 
tures. 

President Fowler announced the appoint- 
went of Mr. Ivar Skipple as an additional 
member of the Educational Committee. 

Questions in the Question Box were an- 
wered by Mr. Hamilton, and further dis- 


3 cussion by the members on servicing prob- 
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Yes Sir—you don't have to look 
far to find a ready supply of gen- 
uine Kerotest Refrigerator Valves 
and Fittings. If you are located 
in any of the principal cities of 
the United States or Canada, just 
consult the classified section of 
your local phone Directory under 
"Refrigerator Valves.” 

The Kerotest line is the most com- 
plete in the field and incorporates 
features of design found in no 
other refrigerator valves. 

Write for Valve Catalogue No. 6 
and Fittings Bulletin No. |—valu- 
able handbooks of information for 
every refrigerator service engineer. 


Kerotest Manufacturing 
Company 


2531 Liberty Avenue 
Pittsburah, Pa. 
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™Matiteson. 


°°. 
East Rutherford, N. J. 


REFRIGERANTS 


ARTIC 
(Methyl Chioride) 


ETHYL CHLORIDE 


SULFUR DIOXIDE 


ISOBUTANE 
(Freezol) 


AMMONIA 
CARBON DIOXIDE 





We Want Distributors 


for the best beer cooling 
equipment on the market 


e@ The Radial Dual Control Liquid Cooler has a 
combination of features found in no other beer 
cooling equipment. Positive temperature control 
- . » Wide range of temperatures . . . Capacity for 
all demands , . .Compact . . . Economical . . . 
afe ... Sanitary .. . Uses any refrigerant . . . 
One to four draft arms. 

Wire or write today for details on a franchise in 
your territory. 


Commercial Coil & Refrigeration Co. 
455 N. Artesian Ave. - - ~~ CHICAGO 








SUPPLIES—PARTS— 
COILS—CHEMICALS— 
MATERIALS—UNITS 


REFRIGERATION SPECIALTIES 


“With Estimating Service for Service Engineers” 


SERVICEMEN SUPPLY CO. 
1819 Broadway, NEW YORK CITY 


WRITE FOR NEW PRICE LIST 











May, 1934 


lems was participated in, after which the 
meeting adjourned. 


Detroit Chapter No. 1 
Meeting of April 4 

RESIDENT J. DOWNS presided at the 

meeting of Detroit Chapter, and Mr, 
George Clark, chairman of Detroit Chap- 
ter’s Educational Committee, was delegated 
to investigate the local proposed code. A 
committee was also appointed to collect and 
disseminate information and to report at the 
meeting to be held in May. 

The Chicago and Detroit codes were dis- 
cussed item for item at the meeting of 
March 21, and particularly as the various 
features affect the welfare of the independ- 
ent service engineer. 

A motion was made and favorably acted 
upon that Mr. George Clark would contact, 
either in person or by correspondence, the 
prominent concerns engaged in the industry, 
with the view of obtaining their coopera- 
tion. 

In order to further identify the service 
individuals of Detroit Chapter, it has been 
decided that all members equip themselves 
with a uniform overall bearing the inscrip- 
tion or emblem of the Society, and with fur- 
ther identification as to the company he 
represents. 

Group advertising was also discussed, and 
preparations are under way whereby mem- 
bers will contribute to the advertising fund. 
Details of this activity are being worked 
out. It is proposed that the advertisement 
will be headed by the seal of the Society, 
under which will be listed the members of 
Detroit Chapter; suggesting that the pur- 
chaser of refrigeration service, interested in 
thorough, efficient and_ reliable service, 
should consult any listed refrigeration serv- 
ice engineer. 

At this meeting the chairman of the Edu- 
cational Committee arranged to have Mr. D. 
A. Newton, of the Universal Cooler Corp. 
address Detroit Chapter on air condition 
ing. Mr. Newton’s address was very com- 
plete, and even extended to the details of 
how an air conditioning installation is cal- 
culated. 

Detroit Chapter held a most successful 
card and dance party on April 7 in the ball 
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room of Tuller Hotel, which was attended 
by some 300 persons, and of utmost impor- 
tance was the fact that this party served 
as an excellent gathering for all of the mem- 
bers to become better acquainted. The af- 
fair consisted of a bridge party followed by 
dancing to a splendid orchestra, and lasted 
yntil the wee small hours. 
x SS 
sT. LOUIS CHAPTER MEMBERS 
IDENTIFIED 
- order to better acquaint the members 
with each other, E. A. Plesskott, secretary 








eee CA BADGE FOR ST. LOUIS 
HAPTER MEMBERS 

of the chapter, has devised a novel method. 

Each member has a large lithographed 

badge with his name lettered thereon, which 

he wears during the meeting. After the 


meeting each member replaces his badge to 
its assigned place on a stand which Secre- 
tary Plesskott has constructed and which 
folds into a small size. The illustrations 
show the badge which is approximately ac- 
tual size and the board. 
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CYLINDER SIZES 
TO MEET EVERY 
SERVICE NEED 


Ansul Sulphur Dioxide 


Available in 5, 10, 25, 70, 100 and 
150 Ib. cylinders, ton drums and 
tank cars, Every container ana- 


lyzed to assure highest quality. 


Ansul Methyl Chloride 


Available in 3, 6, 15, 40, 60, 90 
and 130 Ib. cylinders. Low mois- 
ture and acid content guaranteed 
by analysis of every container. 








Herkimer Institute 
“Makers of All-Make Service Men” 


1819 Broadway New York City 
“A Practical Trade School” 


New models and new refrigerants do 
not up-set service departments manned by 
“Herkimer trained” service mechanics. 
Competent men available for all localities. 
Dealers, Service Managers, Manufacturers, 

when in need of reliable service men— 


Write, phone or wire— 
no obligations. 








REPLACEMENT PARTS 
For Frigidaires 
Eccentries—Connecting Rods— 
Shafts—Pistons—Pins—Rings— 
Gaskets—Flapper Blades and Discs 

also 
Gaskets for Kelvinator and Servel. 
ALL GASES—BELTS—TUBING— 
FITTINGS—TOOLS 
Iceless Refrigeration 
Accessories Co. 
2401-15 Chestnut Street, Philadelphia, Pa. 
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IMMEDIATE REACTION] 


A Turner Halide Detector will instantly locate the slightest 
leakage (will detect seepage at the rate of only one pound 
in 7/2 years) of Any Chlorinated Hydrocarbon Refrigerant. 

Used and indorsed by leading refrigerator manufacturers 
and service men everywhere. Saves time—easy to handle and 
operate. Your jobber can supply you or Write for Catalog 
and prices. 


THE TURNER BRASS WORKS 
Dept. S-5 SYCAMORE, ILL. 











Bee RY] | DON'TMISS AN ISSUE! 
PROBLEMS 


Subscribe 


We w-.lcom: inquiries from Service En- 


ineers regarding any difficult problem. Every issue contains 


e maintain a FREE Advisory Service to 


help you solve them. Consult us—any time. ° = 
Sxtre Ory ideas you can use 


ESOTOO don’t miss an issue. 
Liquid Sulphur Dioxid 
et eee [f you are not a sub- 
V-METH-L scriber—don’t delay 
(Virginia Methyl Chloride) 2 b 
sending your sub- 
Will simplify many of the re- s . s 
frig-rating problems that con- &, scription. Every issue 
front the Service Engineer. fe rm 
Write for descriptive folders. brings you practical 
information and helps 


you can use every day 








WEST NORFOLK, VA. 
76 BEAVER ST..NY. 151 STATE ST., BOSTON 




















COPELAND REPAIRS—REPLACEMENTS | 


REPAIRS REPLACEMENT PARTS 


B & B Household Controls 2. Howell Special Capacitor Type 

Penn Household Controls ¥ Refrigerator Motor 

Penn Commercial Controls 4. Amer. Rad. Household Exp. Valve 
® Amer. Rad. Multiple Exp. Valve 

Amer. Rad. Multiple Exp. Valve ¥ Penn Commercial Controls 

Apex Water Regu'ating Valve on Iso Butane (Freezol), Per Ib 

Penn Water Regulating Valve ¥ Methyl Chloride, Per Ib 


We also carry a complete stock of Gilmer Belts, Penn Water Regulating Valves, Glass Dcfrosting | 
Trays, Lead and Fibre Gaskets, Etc. WRITE FOR PRICES. 

Forty Eight Hour service on repairs, immediate shipment on replacéments. | All Repa'rs and 
Parts guaranteed to te free from defects in Workmanship, and Material for ONE YEAR. 


REFRIGERATION SERVICE LABORATORIES, INC. 





418-20 Rush Street Chicago, Illinois | 
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A Convenient Binder 


for the Educational Material 
of the Service Engineers’ Society 





VERY member of the Society should 

have one of these binders, as it provides 
a convenient method of using the edu- 
cational material sent out by the Society, 
and also published in THE REFRIGERATION 
SERVICE ENGINEER. 














In this and past issues of 
Tue REFRIGERATION SER- 
vicE ENGINEER are pub 
lished valuable charts — 
Complaint Charts and 
Trouble Chart. Other 
charts will be published 
in succeeding issues. 
Provision is made so that 
these charts can be cut out 
of this issue and filed con- 
veniently in the new 
binder. You should have a 
binder immediately, so that 
the charts appearing in 
this issue will provide a 
start for your handy refer- 
ence book. It is attrac- 
tively stamped on the front 
cover with the Society’s 
name. 


Size 44 in.x 7} in. Holds Stand- 
ard 33 in. x 63 in. sheet. 


This flexible leather, six-ring binder 
is designed so that it can be con- 
veniently carried in the pocket and 
used on the job every day. The 
educational material sent to each 
member of the Society will be de- 
signed so as to fit this convenient 
binder, also tables, charts and other 
valuable data published in Tue Re- 
FRIGERATION SERVICE ENGINEER. A 
supply of ruled memorandum paper 
for making notes and sketches is fur- 
nished. The educational material 
published in Tue REFRIGERATION 
Service ENGIngER and that sent out 
by the Society will provide a valuable 
reference book that will be an indis- 
pensable help in solving every day 
servicing problems. 


SEND REMITTANCE OF $1.00 TO THE 


REFRIGERATION SERVICE ENGINEERS’ SOCIETY 


433 North Waller Avenue 


CHICAGO, ILL. 
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HOW FEDDERS APPLIANCES 
ARE DESIGNED ESPECIALLY for 





Cutaway view 
showing interior 
working parts. 


Pats. pending. 
Improved and Exclusive 
Features of FEDDERS 
Model 33 Thermostatic 
Expansion Valve 
Power 
Tube 


Interchangeable 
Element Bellows, 
and Bulb Assembly. 
Hermetically Sealed 
Power Element Housing. 
Adjustable without break- 
ing Hermetic Seal. 
Power Element Bellows 
Assembly can be changed 
anywhere, any time. 
Drop Forged Brass Valve 
Body. 

Makes a COMPLETE LOW 

SIDE ASSEMBLY. Write 

for Bulletin 67A. 


FEDDERS MODEL 9940 
AUTOMATIC EXPAN- 
SION VALVE for use 
with all refrigerants ex- 
cept ammonia. 


< FEDDERS FORCEDRAFT 
UNIT COOLERS 


with Fedders exclusive Inclined Ele- New York 


ment 


providing 
troughs which maintain correct rela- 222 E. Ninth St.. 
tive humidity. f 


Installation and Service 
ENGINEERS 


Designed tor quick installation and easy accessibility, 
Fedders Appliances incorporate many years of practical 
experience in the field. They are built to save time and 
money for Refrigeration Service Engineers. 
FEDDERS NON-FROST EVAPORATORS 
With Copper Fins Fused to Copper Tubes 


Made in over a thousand sizes with Fluted and Flat Fins, 
Flat Fins as shallow as 114” high. Made for all refrigerants, 
INCLUDING AMMONIA. Write for Bulletin 4o. 


FEDDERS 
PRESTALLOY 
EVAPORATORS 
Made of Copper and 
Brass throughout. 
Beautiful one-piece de- 
sign requires no 
shields, 2, 3 and 4 

Tray sizes. 





A COMPLETE LINE OF 
FEDDERS ICE CUBE MAKERS 
Repeal has brought a big demand on 
Ice Cube Makers. Flooded and Dry 
Expansion Models in every capacity 
up to 576 ice cubes weighing 55 lbs. 
per freezing. 


MANUFACTURING CO., 
57 Tonawanda Street 
Buffalo, N. Y. 
300 Fourth Avenue, 209 S. Peart St., 
Dallas 
923 E. Third St. 
Los Angeles 


nile ate 603 W. Washington 
hundreds of water ivd., Chicago 


Cincinnati 


ARE YOU GETTING YOUR COPY OF THE FEDDERS NEWS? 











